Conformational changes of hapten-protein conjugates resulting in improved broad-specificity and sensitivity of an ELISA for organophosphorus pesticides.
The type of hapten linkage to a carrier protein can play an important role in determining the nature of the resulting antibody response. Generic haptens using three types of linkers were synthesized (a monocarboxylic acid, an unsaturated hydrocarbon and a carboxamido spacer). These haptens were conjugated to bovine serum albumin (BSA) and used as immunogens to produce broad-specificity monoclonal antibodies (MAbs) to organophosphorus pesticides (OPs). Three-dimensional (3D) structures of hapten-lysine conjugates were optimized using molecular modeling (MM) to mimic conformations of hapten-BSA conjugates. The results from MM studies revealed a change of the 3D conformation and electrostatic potential of hapten 1 when the monocarboxylic acid linker was coupled to lysine. This result was consistent with the observed high-cross-reactivity of the corresponding MAb-H1 for the OPs. The competitive indirect enzyme-linked immunosorbent assay based on MAb-H1 is ideally suited to be used as a screening method for OP contaminants.